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~ The MAILING DATE of this communication appears on the cover she t with the correspondence address — 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communication(s) filed on 12/3/03 . 
2a)D This action is FINAL. 2b)l3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-14 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) E3 Claim(s) 11-14 is/are allowed. 

6) I3 Claim(s) 1-10 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 30 November 2001 is/are: a)l3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Allowable Subject Matter 

1 . The indicated allowability of claims 1-10 is withdrawn in view of U.S. Patent 5,384,877 
to Stone. Rejections based on the previously cited reference(s) follow. 

Claim Objections 

2. Claims 1-14 are objected to because of the following informalities: 

Claims 1, 1 1, and 12 appear to state that the coefficient, i.e., one coefficient, is obtained 
from the differences between the positions of multiple frequencies at the two or more 
temperatures, i.e., that one coefficient is obtained using the positions of multiple frequencies. 
This makes the claims unclear since the specification discloses that the coefficient is obtained 
from the difference between the position of a single frequency at the two or more temperatures, 
(see equation (4) and figures 8a and 8b) and that multiple coefficients can be calculated using the 
differences between the positions of multiple frequencies at the two or more temperatures in 
order to improve accuracy. 

In claim 6, there is lack of antecedent basis in the claim for measuring the difference 
between respective frequency peak positions, as stated in lines 2-3. 

Claims 2-5, 7-10, 13, and 14 are objected to for being dependent on an objected base 
claim. Appropriate correction is required. 
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Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
5,384,877 to Stone in view of the prior art disclosed by Applicant on pages 2-3 and page 5, lines 
8-11 of the specification [hereinafter Prior Art]. 

Stone discloses a prior art Fabry-Perot etalon comprising a solid material placed between 
two flat reflective end plates of a different material. The etalon has an optical path consisting of 
the material and the flat plates. Stone discloses that it is known in the art that the optical length of 
a Fabry-Perot etalon changes as a function of temperature, measuring the resonant frequencies of 
a material forming the Fabry-Perot etalon since the resonant frequencies change as a function of 
temperature, that the length of the material forming the Fabry-Perot etalon changes as a function 
of temperature, and provides calculations for determining the optical length by using equation (1) 
shown in column 2, line 25. Stone discloses that the optical length of the etalon is an important 
parameter that needs to be known in order to tune the etalon when the temperature changes so 
that the etalon functions properly as a filter. Also, Stone teaches that the resonance can be 
expressed in wavelengths. Stone teaches that it is useful to know the thermal expansion 
coefficient of the material in order to obtain the optical length of the etalon since the optical 
length of the etalon is a function of the thermal expansion coefficient of the material (see figure 



Application/Control Number: 09/997,2 1 9 Page 4 

Art Unit: 2859 

1; column 1, lines 45-48; column 2, lines 1 1-41; column 3, lines 61-63; and column 4, lines 10- 
15). 

Stone does not disclose obtaining the thermal expansion coefficient by determining the 
position of the resonant frequencies at each of two or more temperatures and calculating the 
coefficient from the difference in the frequencies at the two or more temperatures; calculating the 
change in the length of the material by using the equation Av = (-v/L)AL; the peak positions 
being in the range of 1300-1700 nm; the surfaces having a flatness of X/20 or better and <0.5 arc 
second parallelism or better; having 10 or more peak positions; and the etalon having a finesse 
between 1-1000. 

It is known in the Prior Art that the position of resonant frequencies of a material forming 
a Fabry-Perot etalon is a function of the length of the material (the length being known to be a 
function of temperature), i.e., a temperature change will cause a change in the position of 
resonance frequencies of the material (resonant frequencies must be measured at their peak in 
order to obtain the position of the frequencies). The Prior Art calculates the change in the 
position of the frequencies (Av) or the change in the length (AL) by using the equation Av = (- 
v/L)AL, and teaches that the optical length of the etalon is a function of the thermal expansion 
coefficient of the material. It is also known in the Prior Art that etalons having surfaces with a 
flatness of W20 or better and <0.5 arc second parallelism or better, and a finesse of 1-1000, are 
commercially available, and that NIST standards teach that it is known that etalons can have 
resonant frequencies in the range of 510-1540 nm having 30 or more frequency positions. 

Referring to claim 1, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the measuring of the resonant frequencies of Stone by 
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also measuring the change in the position of the resonant frequencies of the material as the 
temperature changes to determine the change in length of the material, as taught by the Prior Art, 
as the temperature changes to obtain the change in length of the material as the temperature 
changes, i.e., the thermal expansion coefficient of the material, since Stone teaches that the 
thermal expansion of the material is useful for obtaining the optical length of the etalon. 

Referring to claims 7-10, it would have been obvious to a person having ordinary skill in 
the art at the time the invention was made to provide an etalon having peak positions in the range 
of 1300-1700 nm, surfaces having a flatness of A/20 or better and <0.5 arc second parallelism or 
better, creating 10 or more frequency positions, and a finesse of 1-1000, since it is known from 
the Prior Art that etalons of materials having such qualities are commercially available and 
known from NIST standards to one having skill in the art, and since it has been held that, where 
the general conditions of a claim disclosed in the prior art, discovering the "optimum range" 
involves only routine skill in the art. See In re Alter. 105 USPQ 233 (CCPA 1995). 

Allowable Subject Matter 

5. Claims 11-14 would be allowable if rewritten an amended to overcome the objections set 
forth in this Office action. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art of record does not disclose or suggest the following in combination with the 

remaining limitations of the claims: 
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A method for determining the thermal expansion coefficient of a substance, the method 
comprising the step of determining the absolute positions of multiple resonant interference peaks 
of a Fabry-Perot etalon by simultaneous reference to a standard having multiple fiducial marks, 
which are overlaid onto etalon-based resonances (see independent claims 1 1 and 12). 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-14 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mirellys Jagan whose telephone number is 703-305-0930. The 
examiner can normally be reached on Monday-Thursday from 8AM to 4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on 703-308-3875. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



MJ 

February 20, 2004 




Diego Gutierrez 
Supervisory Patent Examiner 
Technology Center 2800 



